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(57) Abstract 

PROBLEM TO BE SOLVED: To smoothly srfl from nomrral 
combustion to sdf-ignition combustion and eliminate 
problems such as deterioration of fuel consumption and 
an ignition plug itself by executing proper ignition 
liming and ignition stop control based on parameters in 
relation to combustion speed. 

SOLUTION: In this gasoline engine, new ar in a 
comtiustion chamber is burnt by setf-ignrtion. In this 
case, the engine Includes a parameter sensing means in 
relation to combustion speed, far example, in resp^ to 
insulation resistance for an ignition plug, and an 
ignition control means which gradually retards an 
^ition liming due to the ignition plug when the value 
sensed by the sensing means reaches a value in relation 
to Ihe combustion speed at the time of self-bnitlon, 
and suspends ignition by the ignition plug when the 
ignition timing reaches a constant value. 
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\zwmt^m.t.ts.'Dtzt.^\z. ^•x-f=y'^\zi.:!bM.'xm 
^^%M\zm.nwm\^. ^M,x'mm'^--&mz-m\^fdm 

^■r:^')<.-:f'y':f\z^^^'K^'»iL-t^^XUn^^t.. 
'J >SIM» 

m^^xmrn^mt. m%^^xy=y^(Dtm!!mm.im 
j:^,^X'S:^±-r^:it^<i^^fr^imm i ib^wje 

p^R^mf)m^mt:i^nT-mmizm-r^^x'<Dmmf}^ 
m^msiT-c^^t^iz. .^xy^^izj:^,^xmm^ 
^'^izmMmmv. m^^xmrna^-^mizmLt^m!^-^ 
i^x-zf'y if\z^^i^'X^^it'r^ vi t ^t^m.ii-r^miit 

^'uco'mmimMm&LT-c&^t^iz. ^^xzfy^tzjz 
^j^xmrn^^^^^izmMmmi-. mi^xmrna^-mmiz 

mLtzmj^-V.^X-:/'y^izJ:^!^X^f¥±-r^:it.^i» 

mii-r^imm i tm<DE.ms^mx^'j u >^g3. 
n, 

mr^wm^msirx'^^h^iz. ^x-:^^ if\z^^^x 
mm^'^^^\zm^umv^ m^.xnmifi--&mzm\^tz 
m^x^xy^ if\z^ s^ikSrfftih-r -5 ^1 i ^^WLiit 



J; o TfiiJS ^ titzikX-:/^ ^(Dmm^trimiim^m=^^ 

Axmm^m\LTj^xmm'¥\mmfmts,mm^m& 

m^,^xmm^m^t. mmj^x-y^ ir<n^m^mmAm 
&m^9ynx-^mi.zm-r^^X'(Dmm*^m^m&L-fX' 

x^>ifmm^izm:i-:>rziz^xs>^x. i8fi*gjE*ffl*« 
m^m't9vnx-&mi,zm-t^^x<Dt^mf)m^mKKT 
x$>^t^iz. ,^x-:/^iftzj:.^j^xmm^^^'^izmA 
mmi.. m,^xmm*i-i&m{zmiyrzm.^X'.^xz^7if 
i,zj:.^,^x^i¥±'r?> zLh^tf^WLtt^mim i mm<r> 

[0 0 0 1] 

[0 0 0 2] 

[t¥*©SW] S£*wc©@«ffi;^SB»j;c**y u>^ 

Si UT. 9-242570 ^ilj^frM^^tlfc 

[0 0 0 3] X, 5i^^^:*^e.SB«i/c^«S'v«^ff^ 
[0 0 0 4] 

C^W*«/»*LJ;5<i:-r^^M] U^^L;^*^^. ±m(D 

<D^o \zmmm^m.mm^ tmitt^^ o um^izm 
^-r^ y y^yifizMLxitm'PMzMit^x^ti.i,^. 
[0 0 0 5] X. mM^mtz$>-DXit. HE.mxmm'p 
^^xy'yif\z^^^xi)m\^^n^rz^. u^timts 
\Mmz^^m^<^mit'^. j^x:/9if(Dmi\&<r>mit'S: 

rji^^^<Dr^mj^ izm^. mmmmiz mmi^tcn^^—^ 
^^kfcs-D-v^T, miE/si}^xmmmmii!^xi¥±mmt 
sr*ff-rsc<i:tc<j;-:3T. M'^mmA-'^'^'E.mxmm^ 
(r>^n^7.i.-x\zn^. i)^-D. ^m£.mf3mmz^^ 

mmv,%:^\sm^^mxii'j u >^M*«#t-r-5 c t 

[0 0 0 6] 



mmmmmm^-^^p^-^^m^^t. mmmmmmm 
/t V ;< - ^'«ia#©tc J: o T^m ^ ixfcmmmmmm^-^ 

■^fzt^iz. !^'xy'y^\z^^.^'xmm^'^^^\zmAm 
mv. m,^.'xmm*^-^m\zm\^rcm.^x',^'X^^ ^\z 
x.^M,x^'^±t^M.xmm^^ii. €:^^T«Jffisn 

[0 0 0 7] m^-^2\z%^w^\t.. mmmmmmm^ 

^^mii. mm&^mizj^-DTm^^nrc^x-:f7^<D 

mm&tnm-f}m^m^ir\-nT-^m<,zm-r^^-v(Dm?^^ 

&iLxi^xmr^^^imti^mm.tn.m^^^<D-^x^>'^ 

-mmizm-r^^x<Dmmii^p>i^m&.~rx$>^i:^\z. 
^^xzf^i/izj^^.^xmm^^'i^tzm^mmi^. m^x 
^mti^--&m\zmi.rm!^x^x-:f=yif\z^^-!^x^w 

[0 0 0 8] mim3\z%i,mm\t. m%^mmmm.mm 

fi^^n, mm^xum^wt^t. mmm^^m.\z^K)m'^ 
^ntz^nEL:hmtim^m^9\-n-z-'^m\zmt^i^-i: 
<omf^im^mATx^^t^\z. M.xzf^ifiz^^,^ 
xmm^^'i^izm^mmi^. m}^xmmf)^-^mi,zmi. 

[0 0 0 91 mim4:\z'iih^nmn. m^mmm.Amm 

^\z^K>m&^ntzmn(omm'i:t>nmm.im^m^ 

^\z. ^x-:f'7if\.z^^^xmm^^^^\zmAfm\^. 
m^x^mtfi-^m. \z'm\^ tj^MrQ^xy^ if\z^^^ 

[0 0 10] mim.s\zi^^nmi. mmmmmAwm 
/^^^t-^^iu^^ttv ^x-:r^if\,z^Msa^n^m.s.^ 
m^t^^WLis'^m^-^ti. mm.^xmm^m.\t. striE 

!^tiT—'^mizm-r^^X'(Dmmi)m^m&,TX'$>^ii 
^X':f^i/iz^^.^xmm^^^tzmMmm\^. 
mj^xmm'A^-mmtzm Lrzmj^x'.^xz^^ i/\zj^^.^ 

[0 0 11] m^m6i,z^.^mmit. mMmmmmmm 
/^y ^^-i'^ai^mt. .^x-:f9i^<DmMi&mi:m^-r 
^^mii. mm^^mzj::-oxm&^nft^x-y^if<D 
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^Bm.tfim*^m^m^fn-nx-^m\zm-r^^x'a:>mm 

fKsn-s-:^, ,^xmm^m'ii^X}^xmm'piim$m 

A.xm^-$n. mmj^xmm^mi. mm.^x-:r5'if(D 
^&m.mA^m^m'S:f^tix-'&mizm-r^^x<Dmm 
A^m^m&,rx$>^i:^iz, ^x-^^ifo^tmL 

+ > <y wfbI >f (eg ^ o t # T' o 
T. ^^s.-hmm^m^9\-nx-^mzmt^'^x<D 
nmtim-&mxTx$)^ ^xzr^y^^zii^M.x 
nm^^^\zmnumv. i^s^x^mifi-^mz^i^tz 
mi^x^xzf^^i,zii^^x^Witt^:Lii^i^^izt 

[0 0 12] t)-^i)^^:^^m<D^m\zh\,^xmm-t^. 

x-:f'y ^(Dmrnma^A^^^^'^^tix-'^m^zmt^ 
^t'®p#Fb1. 'm^mtimm-&m^9\-nx-^m\zmt 

mfEm^u^)]^Am^m^f^nx-^mizm-t^^x-<D 
mmii^^o mmmm tc b ^/n- ^ ^ - ^s' *s g E.mxm 
mm<Dm^mmtzmmT^miif3ir>ftiz^iz, ^x-^^ 
ifiizj:^!^.xmmA^m^izmMmm^n. ^xmrnA^— 
^mizm vrzm.^xAxzr^ i^tz^^ ,^xtim± ^ n 

[0 0 13] ^-ox. ^^mxmm^nmmx<oy^y=^ 
>ifAm^A^izmw(^n. 7.A-x(z^^mxmMmm 
izwtf^a^^izA^x^^. X. 
i^xzr^^iz,i:^,^xf)^w±-^n^^i^. mwafjimijm 

fz-r:Lii^fj.<. mmfSi±, M.xy^^^o^m^iif^^^ 

[0 0 14] !j#tC. ^*^6{C^S5!Wir*5ViT«, m 

m^mmi&'rAi-77.^>-!fmmi¥iz^cfzm'^\zit, m 
mm.^mizi^xxmp^j£timizm':J^^x^^mxmmii^ 
mm^n^fztb. ^^mxmm(Dmm(Dmmm^^< . 
7.A-xi,z!^E.mxmmm^i,zWif^-ii^ ^ tA^x^ 

•5. 

[0 0 15] ZLZ.X. mkm2\Z^^^mz^\,^X. j1 

'^mM(Dm'^(DAxy^if<nmmm.mt.. m.wi[f^(DX0k 
^miz'^-Dxm-o<otf&TT^<DizMiyX. s^mx 
mm(Dm-^(ommm:mi^xiimmizmmiz-'^m&.y 
^xm.y-r^. dtia. ^E.mxA^xik&m^^t>fji^^ 
mmx&o. mmmp^cnm'&m.Ammiz^^-rmmmiz 
mm^mi&T^rz{i)x$>^, 
[0 0 16] y •y=^>ifm±mhx^B.m^^t>u 

x$>^mm<DmmAm± i^rzmzm o (Dm-^mmmm 
izm^^mi^-r^jz3iimmmmx&^i!)^'E>. z.<Diz^ 
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[0 0 1 7] X. n-s^m3\z^^mm\z^i^T. m'^m 
m<om'^(Dm(HE.tnt, ^miN<D'X0i&miz'^-ox^-D 
<ot±^-r^(D\zMLx. '^^m'xmm<Dm'&<Dmf^ 
&Mtm'XhmmizBj;imiz-^m^:JL±mx±^-r^. c 
(Dtztb. mp^&mm^m^^nx-^mizm-r^^X' 
(Dmrn'^ttmr^^tiz^'ox. ^E.mxmM^/ y^^r 

[0 0 18] mz. m^-m4i,z^.^%m\ziih^x. as 
mmo^m-^cD-i ^yn^mii, 9LV^p^<DX0k&miz^^ 

<7)m'^<D'i^>mmmitmxiimm\zB.miz-^m&.± 

x—mmizm-r^^x<Dmm^itm:-r^ z. t izx^x. 
^^mxmm^y 'y^>^i)^^h^m\^xmnx^^. 
[0 0 19] m^m5iz^^mm\zii^^x. m'^mm<D 
^^©.^iky^ymffiffltt. ^.m^Hoix^fB^mizm-ox 
itmm^-:> < K> t.-Twr^<r>\znvx. m-E.mxmm<r) 
m'^(D^x-y=y^m.s.m.\tmxt.nm\znm\z-^m&^ 
±*T'iST-r^. ^Lofz^. ^x-:f^^m&.mm-&m. 

•^^riX--^mzMt^ S-C©B#FBl$rifctJ-r-5 Z. i (C J; 
[0 0 2 0] 

[f!l«®«im] if*JBl~6fr^Sf!ig(CJ;mi. M«§ 

[0 0 2 1] mz. m^m2\z%^^mz^n\t. mm. 
mii)^m^^^9Vinx-^mzmt^ ^x^mm^im. 

t^z.t\z^-:>x. ^-E.mxm'^^mw,\zf)^-Dmmzn 

[0 0 2 2] MfC. »*«4{C^^^?3lCj;ntt\ 

^fbo^s^^r^i. m-^. ^x-:r^^m.s.mt)m^m.^n- 



[0 0 2 4] 

mm(Dmm<Dmm] sit. mn^ntzmm^^rnvx 
mm (JBtT. mzj^yi^yiz\^^o) ^(r>mm^i\zmm. 

•^ntzi^Xzf'y if 2\z\t.. M.X::i-1)VZtLnu-h'y> 
[0 0 2 5] X, JSffilHil85lC«. Wia^^CiAca-f^USt 

n'y—h'yy-JX-^At.m^Wz. ^X-^=yif2o:>mm.'& 
■ 6{C^^$tl-5o mrf5x>>'>3> ha— Jl/^i^o.— 

[0 0 2 6] d->*^^x>>'>3> hP— JPG 

fc tt. ;^i/ci^»B s:*ijgij L T^ikwra * \±mummmm 

X^>i^«tgi. ffiliffitn;ffliJ^^S7*^^®ffi^tc»-r? 
t/^T. *i^y5i^2®ite»ffifei*tRif^{i^^r|.^x-^ffl 

[0 0 2 7] X, x>>'>3> hn— Jl/^i/n.— ;i^6 

if2\z^:^^xnm^w^\zmnmm\^. m^xnmt^ 

-'&mz'mi.tz^^X^Xy'y^2\z^^!^X^Wi!t-r 

^!^xmm^wi.ii\^x(Dmmf}'^'jyv^3L7mzmm-^ 

[0 0 2 8] )k\z. t^f)^^'mi<D^y&m^(DW-m\z-D\^^ 
xmmr^, (a) j!ssj^i^s»cMjSbfc/'?^;>^ 

— ^7®— otLT. :si>-J>o:)m.m^mz^\,\xo3i^X 

[0 0 2 9] ^nti, ^^mxti^x^Bm^^t^u^^m 

'^%i)mnn\zm'm^miih-t^^ou.mmmmx&^-t}-^ 

< K){S:Tvtzmzm.mz--^mxr^xi&.Tt^^ots. 
itfet^s. z.(Dfztb. mmm.mm^m^f^nx-'& 
mi,zm-r^^x<Dmm^m&miittm-rtni. !^E.mx 



(5) 



1 1 -3 3 6 6 4 7 



-5. 

[0 0 3 0] ±mLrz.^;K-^y^(D^iS.tfimmzJ:^ 

ST. y^m^m^umt o (m«2o° o i^,^ 
(omm^'Xzf^^mmmmm^m^v. -eofflSrR o t 

txttRm («sj;tfi 1 OMQ) JC^-T^S* T'CD^Fel^ri? ^ 

[0 0 3 1] j^..'xmm'¥itmm^trimo tfi^rctb 

ffiirCfiRin (0!lx«lOMO) fC^f ■5*T?«^W. EP 

i&rmm) iSriti^bT, ^^rnxmrn^^nmi^. t 

[0 0 3 2] i^S*iMR*<ffi:«±IBif6i&S*tMR 1 tc 

V-hT^O. XT^^yT"! (0T«S 1 tBSIBf -5, Kl 
TmW t?«. 'fi?'^-y->3> (IGN) X-f«y5^&0 
Nb. X7^-yy2(CT, *®StO&*lJSL. *iaS t 

ox&mi. xy^v:^3\zm^. *ia< t 0 
^xmm^^w-i^. T.y'yyuzxj^x^mnr 

•5. 

[0 0 3 3] X5=-';/y3T«, R 0 =oo-^^-S*^5*^* 

*J^L. R0=ooT?fen{f. XT^^yT'StCjt^*-^ -^-^T 

SjS^k^fT^. XT^-yT'STtt. R^R l<£-*ij^b. R 

^Rix$>nit. X7-yy9izm^. R>Ri-t;*n 

[0 0 3 4] X5^-yy9T«. Jl^i^.^miX" TSS 

•y:/10t?«. ^W*'i7>h*Mi&L (n=l) . 

•yyi 1 ^::Jt^T^ i7^>^:^icA*^*vx=^^>i7'^©i' 

L. CA=TmT»tl«. X7^«yy4tCJiA/T. 

[0 0 3 5] CA=f=TmX'$>mi. 7.y^ y Zf 1 2 izM/o 
X\ R^Rm^m&L. R<Rm-C^n«. T.y^yZ^l 
3tjl^T> n = n+ltLT, ;^7^>yyi HcMO, 
RSRm-C&tltf, X7^>y:/1 4(CjtAyT. B$raA'5> 



h^i^TT^ (T=n) o 7.^-yyi5-ett. KT^ 
TO^fiJ^U. KT^TO-eSnii, T*^*TO^TlHl 
-z>tiZ.izX\ T.y'y-:/! 6\zm/oX% Se^^Wfg^t 

fetitS, ya-^mJL. }^Xf^±xti.i^tHi. X5=-y 
y 1 8 iZ'M/oX. ^^Xmmr a ^— ^SA Tarn 

U H«©,^jk^ffiT adtR^^MT s (0iJx.«TD 
C) (;:fj:-:>fe<i:StC. X7">yy2 0(CT. .^jk^^?±-r 

[0 0 3 6] X5^<yy 1 SfCT. KT^TOTi^ttn 

X7^•yy4^cji^T. m'smmi:t^^<m'»j^x 
m2(Dmmmm(Dmmis.tnmi^^m7tzit?L 

X. T>-:flOt:^l-XJL>z^>=i>ha—)\.^'J:L— 

)i^6\zmm-^n^nfH&tim^&mi i^mi^. ffirtm 

jcji^^ftflffliL,, mj^xt^mf)i-&mizmi.tz.m^xAx 
[0 0 3 7] ^^A^^f^2<Dmmmm<Difm\z-D\,^xmm 

f^o mS (B) tt. X>v'>®jgS^t»C«ilC*l^TCD« 

[0 0 3 8] z.(Drct^, nif^j±mm^m^i>vtxx-^ 
m{zm-r^^x(Dmm^ttmT^z.t.izj:-DX. ee^ 

i^c^:^^ y >y ^>i^*^ S feKS'J bT*iJSijT'#-5)o ±m U 

5tcLTfft)ti-5. BP-^. SB«i>c^«ET©iii(*3iE;»30 
5i^±*t07&tJl^M«i&?/y -y ^>^y^#p^fi!iJ; 0 

0. 5kg/m2) ^m^. m3£^^±ISMPm (^Jx 
tf^l^«;^:ffi;^j<^8 0%) (c^f ^*-CEE;^±#^K 
J}^. TO' (il«j^«E^com:fj±#^PBl) ^TOofet 

- K^W.^i/C^^dt^^tt (0iJ;^«TDC) \ZlS.-:>tzli 

[0 0 3 9] 0 7«. *^*^-5fflffllOrt^<£^T7P-5=' 
lr— hTfeO, X5^yy2 ITtt. 'fi^^y->3> (I 
GN) X'f-y^^rONL. X^^-y ^ 2 2 tCT, P^PO 
SrW^U. PgPOT*n«. Xy-yZf2Z\zm^. P 

>PGTfcn«. XT^-y^s o{cil^-e, a^js^^t-r 
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[0 0 4 0] X7^>>^2 3r«, J£m±.m!^mX' Tfe 

X^>:/2 4-eH, ^ra*"i'>h*iaJ&L (n=l) , 

X5^->y2 5t::Jt^tr, P^Pm^fiJ^L, P<Pm-C 
$>n\t. X7^>yy2 6^Cjt^■^?, n = n+liUT. 7. 

m.hj-Q. nf^^^yv^^:^-^^ (t' =n) . 

[0 0 4 1 ] X7^-y7'2 8T-tt. 1<T'ST0'^£W 
^L, KT' ^TO' T*ntt\ T' 75^'TO' SrTlH 
ofclltT. 7.5^-y>^2 9^Cjl^T, eB*i*C(D5!*i 
WS'Jb, 0 5©7D-5"^-htCittr„ KT' 

[0 0 4 2] 08 *^Bj©m3©JligJgffi<C->X5^ 
f^ATT^yi 0€::n-UTX>>'>n>hD— JP^v'i 

6 t«gi^$n^-f a-^ynmm&^m. i 2 siatt, -r 

[0 0 4 3] A^:<)^-5m3<D3IJi£J^M(Df^ffllC-S>(,iTi5iig 
■rs. 0 3 (C) x>>'>®jSIS!6!iiKffiJr*il.^T(D-l' 

[0 0 4 4] ClCDfci*, 'f^>mBStMd^*0f^<it^^1-nT 
"^m-Xm^^J ■;'=^^>^*^?> t.KSiJLT#iJS'JT-#^„ ± 

TPEMAO («ajx.«0mA) SrSA. ^^^^±KMA 
m (0iJ^K5mA) tC^f -S^TCDNfFaW. TO' ' 

^iklSfWT&^Rlf^M (fisj^«TDC) fC/j:ofc<!:^»C.*Ci^ 

[0 0 4 5] 0 9tt. *^*''-5ft(IW«rt#<&^-r7D— 5^ 
-\r— hTSD. X7^-;/y3 ITti. -f^z:-y->3> (I 
GN) X-f >^i£rONL, X^'y:^3 2lrT, A^AO 

sw^u, A^A0-t?a&n«. X7">>:/3 3tcjti5(.. a 



<AOt?*nii. X5^-y:7'3 4tCjlA.-e, a^^.MfT 
1 ICH^. 

[0 0 4 6] 7,5^-y:/3 ST'tt, ^Pb1*':7> hSrPJ&L 
(n=l) , X7^>v:?'3 6^;:jt^■r, ASAm<&*lJ^ 
U. A<Am-??*tlt^, X7^>yy3 7^Cjl^•e, n = n 
+ ltVX. 7.7-yy"i Q\zmK>. A^AmT^nti. 

(T* ' =n) , X7=-;/t/3 91?«. KT' ' ^T 
0' ' ^m-^V. KT' ' ^TO' ' T$.n«, 
T' ' *STO' ' ^TlHlofcC<i:T. Xr-i' 7^4 0 tcil 

[0 0 4 7] KT' • ^TO' ' XtmnM. 7.7- y 
^7^3 4triiA.T'. ®#j^JS<h-rs^<a#.-^i^Sff-5. 
01 0«. *^BJ©^4®IIBSJ^^CD->7.5^A0Tfe 
0, 0 3©SMSJ^ffi®tfl^ffi*a!lS^ei ltC'R;;lT. 

maa^^M i 3 ^m-^. wi-^nmrn-s.^^^^-nT-s. 

[0 0 4 81 75^*^^m4®*JSJgS|®f^ffl{COt,iTIK?q 

■r-So 0 3 (D) X>>'>CDj^:^*^^.tC*3LiT(D.^ 

[0 0 4 9] rofc*. ^i;cy^i^«EEffl*iHlf^ffl«ri1. 

nx-^Mtcj^-r ^ *-T?«^^1=£itl!^-r ^ ^ <*: tc J: ■:> 

T. r®B#FHl?:i75>i7^T' ' ' T-«»b. M.-K-:f'y 
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* NOTICES * 

Japan Patent Office Is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the technology 
which distinguishes a compressed self-ignition combustion condition about a compressed self-ignition 
gasoline engine. 
[0002] 

[Description of the Prior Art] The technology indicated by JP,9-242570,A is known as this conventional 
kind of a compressed self-ignition gasoline engine. Although a two-cycle engine is premised 
technology, this technology drives an exhaust air control valve, controls the path opening area in a 
flueway entrance or a flueway, and is generating the self-ignition in a low load field. 
[0003] Moreover, by the transitional zone to the self-ignition combustion fi-om combustion, since it 
becomes operation impossible according to the stability aggravation by an engine's knocking, volume of 
combustion chamber is made adjustable, and it usually has composition which shifts to self-i^ition, 
avoiding knocking. 
[0004] 

[Problem(s) to be Solved by the Invention] However, if it is in the above Prior arts, since the adjustable 
amount of volume of combustion chamber is decided for every engine operating range, to knocking 
generated when an engine operating range changes every moment like [ at the time of transient operation 
of an engine ]j it cannot respond promptly. 

[0005] Moreover, if it is in the conventional technology, since ignition according to an ignition plug also 
in under self-ignition operation is continued, there is also a problem of causing aggravation of the fuel 
consumption by useless power consumption and aggravation of the endurance of an ignition plug. Then, 
this invention aims at offering the compressed self-ignition gasoline engine which can usually perform 
smoothly the shift to the self-ignition combustion fi-om combustion, and can cancel troubles, such as 
aggravation of the fiiel consumption by useless power consumption, and aggravation of the endiu-ance of 
an ignition plug, by performing proper ignition timing control and ignition halt control in view of the 
above conventional troubles based on the parameter change relevant to the rate of combustion. 
[0006] 

[Means for Solving the Problem] For this reason, invention concerning claim 1 is set to a compressed 
self-ignition gasoline engine it was made to bum new mind of a combustion chamber by self-ignition, as 
shown in drawing 1 . When a rate-of-combustion related parameter detected by rate-of-combustion 
related parameter appearance means to detect a parameter relevant to the rate of combustion, and said 
rate-of-combustion related parameter appearance means becomes a value relevant to the rate of 
combustion at the time of self-ignition combustion Lag control of the ignition timing by ignition plug is 
carried out gradually, and when this ignition timing reaches constant value, it is characterized by being 
constituted including an ignition control means to stop ignition by ignition plug. 
[0007] Invention concerning claim 2 said rate-of-combustion related parameter appearance means A 
means to measure time amount until an insulation resistance value of an ignition plug measured by 
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means to measure insulation resistance of an ignition plug, and this measurement means separates from 
a predetermined value and reaches constant value, While it is constituted, ignition timing is 
distinguished and it is constituted including a masking means which masks said insulation resistance 
measurement means during an ignition period, since — said ignition control means When time amoimt 
until an insulation resistance value of said ignition plug separates from a predetermined value and 
reaches constant value is below a predetermined value, lag control of the ignition timing by ignition plug 
is carried out gradually, and when this ignition timing reaches constant value, it is characterized by 
stopping ignition by ignition plug. 

[0008] Invention concerning claim 3 said rate-of-combustion related parameter appearance means It 
consists of means to measure cylinder internal pressure. Said ignition control means When time amount 
xmtil a cylinder internal pressure value measured by said measurement means separates from a 
predetermined value and reaches constant value is below a predetermined value, lag control of the 
ignition timing by ignition plug is carried out gradually, and when this ignition timing reaches constant 
value, it is characterized by stopping ignition by ignition plug. 

[0009] Invention concerning claim 4 said rate-of-combustion related parameter appearance means It 
consists of means to measure the combustion ion current in a cylinder. Said ignition control means 
When time amount xmtil a combustion ion current value in a cylinder measured by said measurement 
means separates from a predetermined value and reaches constant value is below a predetermined value, 
lag control of the ignition timing by ignition plug is carried out gradually, and when this ignition timing 
reaches constant value, it is characterized by stopping ignition by ignition plug. 
[0010] Invention conceming claim 5 said rate-of-combustion related parameter appearance means It 
consists of means to measure voltage impressed to an ignition plug. Said ignition control means When 
time amount xmtil voltage signal level outputted from said amplitude-measurement means separates 
from a predetermined value and reaches constant value is below a predetermined value, lag control of 
the ignition timing by ignition plug is carried out gradually, and when this ignition timing reaches 
constant value, it is characterized by stopping ignition by ignition plug. 

[001 1] Invention conceming claim 6 said rate-of-combustion related parameter appearance means A 
means to measxire time amoxmt until an insulation resistance value of an ignition plug measxired by 
means to measxire insulation resistance of an ignition plug, and this measurement means separates from 
a predetermined value and reaches constant value, While it is constituted, distinguish ignition timing and 
it is constituted including a masking means which masks said insulation resistance measxiremeht means 
dxiring an ignition period, a means to measxire cylinder internal pressxire ~ since — said ignition control 
means, when time amoxmt xmtil an insulation resistance value of said ignition plug separates from a 
predetermined value and reaches constant value is below a predetermined value When it is a time of 
insulation resistance value change of an ignition plug taking place during a masking period and time 
amoxmt until a cylinder internal pressure value separates from a predetermined value and reaches 
constant value is below a predetermined value Lag control of the ignition timing by ignition plug is 
carried out gradually, and when this ignition timing reaches constant value, it is characterized by 
stopping ignition by ignition plug. 

[0012] An operation of this this, invention is explained. Time amoxmt until an insulation resistance value 
of an ignition plug separates from a predetermined value and reaches constant value. Time amoxmt xmtil 
a cylinder intemal pressxire value separates from a predetermined value and reaches constant value, time 
amoxmt xmtil a combustion ion current value in a cylinder separates from a predetermined value and 
reaches constant value. When a parameter relevant to the rate of combustion called time amoxmt xmtil 
voltage signal level impressed to an ignition plug separates from a predetermined value and reaches 
constant value becomes a value relevant to the rate of combustion at the time of self-ignition combxistion 
Lag control of the ignition timing by ignition plug is carried out gradually, and when ignition timing 
reaches constant value, ignition by ignition plug is stopped. 

[0013] Therefore, knocking by self-ignition combustion transitional zone is released promptly, and it 
can be made to shift to a self-ignition combustion zone smoothly. Moreover, dxiring self-ignition 
operation, improvement in fiiel consximption and improvement in endurance of an ignition plug can be 
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aimed at, without causing aggravation of fuel consumption by useless power consumption, and 
aggravation of the endurance of an ignition plug, since ignition by ignition plug is stopped. 
[0014] Since it replaces with an insulation resistance value and self-ignition combustion is distinguished 
based on a cylinder internal pressure value when self-ignition combustion is usually distinguished based 
on an insulation resistance value and an insulation resistemce value fall arises during a masking period, 
the certainty of distinction of self-ignition combustion can be high, and can make it shift to a self- 
ignition combustion zone smoothly in invention which relates to claim 6 especially. 
[0015] Here, in invention concerning claim 2, insulation resistance in self-ignition combustion usually 
falls to ignition and coincidence immediately below at constant value to insulation resistance of an 
ignition plug in combustion falling slowly according to flame propagation in a gas column. Self-ignition 
is combustion without flame propagation, and this is for gaseous mixture of a combustion chamber not 
to call at a location, but to start combustion to abbreviation coincidence. 

[0016] In addition, it becomes the property that it falls below to constant value rapidly [ since it is a 
combustion gestalt whose gaseous mixture of the remainder although combustion without flame 
propagation also in the time of knocking generating has taken place, after a certain amount of 
combustion generates knocking by flame propagation starts combustion to abbreviation coincidence, 
after change of insulation resistance at this time also falls slowly till a certain stage ]. For this reason, if 
time amount until insulation resistance separates fi-om a predetermined value and reaches constant value 
is compared with a predetermined value, self-ignition combustion can be distinguished and 
distinguished also f^om knocking. 

[0017] Moreover, in invention concerning claim 3, cylinder intemal pressure in self-ignition combustion 
usually rises to more than constant value immediately to ignition and coincidence to cylinder intemal 
pressure in combustion rising slowly according to flame propagation in a gas column. For this reason, 
self-ignition combustion can be distinguished and distinguished also from knocking by comparing time 
amoiuit until cylinder intemal pressure separates from a predetermined value and reaches constant value. 

[0018] Furthermore, in invention conceming claim 4, an ion current value in self-ignition combustion 
usually rises to more than constant value immediately to ignition and coincidence to an ion current value 
in combustion rising comparatively slowly according to flame propagation in a gas column. For this 
reason, self-ignition combustion can be distinguished and distinguished also from knocking by 
comparing time amoimt until an ion current value separates from a predetermined value and reaches 
constant value. 

[0019] In invention conceming claim 5, an ignition plug voltage value in self-ignition combustion 
usually falls to ignition and coincidence to more than constant value immediately to an ignition plug 
voltage value in combustion descending comparatively slowly according to flame propagation in a gas 
column. For this reason, self-ignition combustion can be distinguished and distinguished also from 
knocking by comparing time amount until an ignition plug voltage value separates from a predetermined 
value and reaches constant value. 
[0020] 

[Effect of the Invention] Based on the parameter change relevant to the rate of combustion, by 
performing proper ignition timing control and ignition halt control, the shift to the self-ignition 
combustion from combustion can usually be performed smoothly, and, according to invention 
conceming claims 1-6, troubles, such as aggravation of the fuel consumption by useless power 
consimiption and aggravation of the endurance of an ignition plug, can be canceled. 
[0021] According to invention which relates to claim 2 especially, self-ignition combustion can be 
distinguished easily and certainly by comparing time amoimt until insulation resistance separates from a 
predetermined value and reaches constant value. Moreover, according to invention conceming claim 3, 
self-ignition combustion can be distinguished easily and certainly by comparing the time amount which 
change of cylinder intemal pressure takes, i.e., time amount imtil cylinder intemal pressure separates 
from a predetermined value and reaches constant value. 

[0022] Furthermore, according to invention conceming claim 4, self-ignition combustion can be 
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distinguished easily and certainly by comparing the time amount which an ion current value change 
takes, i.e., time amount until an ion current value separates from a predetermined value and reaches 
constant value. Moreover, according to invention concerning claim 5, self-ignition combustion can be 
distinguished easily and certainly by comparing the duration of ignition plug voltage change, i.e., time 
amoimt until an ignition plug voltage value separates from a predetermined value and reaches constant 
value. 

[0023] Furthermore, according to invention concerning claim 6, the certainty of distinction of self- 
ignition combustion can be high, and can make it shift to a self-ignition combustion zone smoothly. 
[0024] 

[Embodiment of the Invention] Hereafter, with reference to the attached drawing, this invention is 
explained in fixU detail. Drawing 2 is the system chart of the 1st operation gestalt of this invention, the 
high voltage conductor 5 for ignition which infixed the ignition coil 3 and the power transistor 4 is 
connected to the ignition plug 2 installed in the combustion chamber 1 of compressed self-ignition 
gasoline engine (only henceforth engine) E of a four cycle, and this high voltage conductor 5 is 
connected to the engine control module 6. 

[0025] Moreover, said ignition coil 3 and power transistor 4, and the insulation resistance measuring 
device 7 which measures the insulation resistance of an ignition plug 2 to juxtaposition are connected to 
a high voltage conductor 5, it gets down, and this insulation resistance measuring device 7 is connected 
to the engine control module 6. The signal from the coolant temperatiu-e sensor 9 which detects the 
signal and engine-cooling-water ** from the crank angle sensor 8 is inputted into said engine control 
module 6, respectively. 

[0026] Ignition timing is distinguished to this engine control module 6, and it is equipped with the 
masking fimction as a masking means which masks said insulation resistance measuring device 7, and 
the addition fimction as a means to measure time amount until the insulation resistance of an ignition 
plug 2 separates from a predetermined value and reaches constant value based on the signal from the 
insulation resistance measuring device 7, by software during the ignition period. 

[0027] Moreover, when time amoimt xmtil the insulation resistance of an ignition plug 2 separates from a 
predetermined value and reaches constant value is below a predetermined value, lag control of the 
ignition timing by the ignition plug 2 is carried out gradually, and the engine control module 6 is 
equipped with the fimction as an ignition control means to stop ignition by the ignition plug 2, by 
software, when this ignition timing reaches constant value. 

[0028] Next, an operation of this 1st operation gestalt is explained. Drawing 3 (A) shows the insulation 
resistance value change of the ignition plug in an engine combustion condition as one of the parameters 
relevant to the rate of combustion. The insulation resistance in self-ignition combustion usually falls to 
ignition and coincidence inunediately below at constant value to the insulation resistance of the ignition 
plug in combustion falling slowly according to the flame propagation in a gas column so that clearly 
from this drawing. 

[0029] Self-ignition is combustion without flame propagation, and this is for the gaseous mixture of a 
combustion chamber not to call at a location, but to start combustion to abbreviation coincidence. In 
addition, it becomes the property that it falls below to constant value rapidly [ since it is a combustion 
gestalt whose gaseous mixture of the remainder although combustion without flame propagation also in 
the time of knocking generating has taken place, after a certain amount of combustion generates 
knocking by flame propagation starts combustion to abbreviation coincidence, after change of the 
insulation resistance at this time also falls slowly till a certain stage ]. For this reason, if time amount 
until insulation resistance separates from a predetermined value and reaches constant value is compared 
with a predetermined value, self-ignition combustion can be distinguished and distinguished also from 
knocking. 

[0030] Control in which distinguish the self-ignition combustion by insulation resistance measurement 
of the ignition plug mentioned above, and it is made to usually shift to self-ignition combustion 
smoothly from combustion is performed as follows. That is, first, water temperature measures the 
predetermined ignition plug insulation resistance value at the predetermined temperature tO (for 
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example, 20-degreeC) time, and the value is set up with RO. Next, the insulation resistance value R 
under operation is measiu-ed continuously, and time amount until the value is less than the setting 
maximum insulation resistance value Rl and reaches the setting insulation resistance value Rm (for 
example, 1 0 M omega) is integrated by the crank angle. 

[0031] In addition, during ignition discharge, since it becomes the insulation resistance value 0, masking 
is performed. It compares, time amount T and TO (usually insulation resistance fall time amount at the 
time of combustion), i.e., crank angle addition values, until the insulation resistance value R reaches the 
setting insulation resistance value Rm (for example, 10 M omega). When generating of self-ignition was 
distinguished, T is less than TO and generating of self-ignition is distinguished, the constant-rate (for 
example, 1 time) lag (retard) of the set-point fire stage is carried out, and ignition is stopped when the 
ignition timing after retard becomes a predetermined value (for example, TDC). 

[0032] When it goes into masking conditions before the insulation resistance value R reached the setting 
maximum insulation resistance value Rl, it is usually judged as combustion. Drawing 4 is a flow chart 
which shows the contents of this control, and is step 1 (it is written as SI by a diagram.). Water 
temperature >=tO is judged at step 2, an ignition (IGN) switch is turned on in it being the same as that of 
the following, if it is water temperature >=tO, it will progress to step 3, and it usually Ughts in order to 
progress to step 4 and to usually consider as combustion, if it is water temperature <tO. That is, it 
progresses to step 6 of the flow chart of drawing 5 , ignition timing is calculated, and ignition is 

performed at step 7. • • /- • u • * 

[0033] At step 3, it usually lights in order judge, progress to step 8 if it is RO=infimty, otherwise^to 
progress to step 4 and to usually consider as combustion whether it is RO=infmity. At step 8, R<-R1 is 
judged, if it is R<=R1, it will progress to step 9, and it usually lights in order to progress to step 4 and to 
usually consider as combustion, if it is R>R1. ... 
[0034] At step 9, it judges whether it is X degrees in front of a compression top dead center, it it is X 
degrees in fi-ont of a compression top dead center, it will progress to step 1 0, otherwise, it returns to step 
1 At step 10, a time amount count is started (n= 1), it progresses to step 1 1, and whether crank angle 
CA's having become the crank angle Tm at the time of masking and CA=Tm are judged, and it usually 
lights in order to progress to step 4 and to usually consider as combustion, if it is CA-Tm. 
[0035] If it is CAi=Tm, it will progress to step 12 and R>=Rm will be judged, if it is R<Rm, it will 
progress to step 13, and as n=n +1, if it is return and R>=Rm, it will progress to step 1 1 at step 14, and a 
time amount count is ended (T=n). At step 15,judge l<r<=TO, and if it is 1<T<=T0, because T was less 
than TO Progress to step 16, and distinguish fi-om generating of self-ignition and it progresses to step 17 
of the flow chart of drawing 5 . Judge whether ignition is stopped or not, if it is an ignition halt, will end 
a flow, and if it is not an ignition halt, it will progress to step 18. When the constant-rate deltaTa (for 
example 1 time) lag (retard) of the set-point fire stage Ta is carried out and the ignition timing Ta after 
retard becomes die predetermined value Ts (for example, TDC) at step 19, ignition is stopped at step 20. 

[0036] It usually lights in order to progress to step 4 and to usually consider as combustion at step 15, if 
it is not 1<T<=T0. Drawing 6 is tiie system chart of the 2nd operation gestalt of this invention, and is 
replaced with the insulation resistance measuring device 7 of the operation gestalt of drawing 2 . When 
time amount until it forms the cylinder internal pressure measuring device 1 1 connected to the engine 
control module 6 through ampUfier 10, and cylinder internal pressure separates firom a predetermined 
value and reaches constant value is below a predetermined value Lag control of the igmtion timmg by 
the ignition plug 2 is carried out gradually, and when this ignition timing reaches constant value, control 
which stops ignition by the ignition plug 2 is performed. 

[0037] An operation of this 2nd operation gestalt is explained. Drawing 3 (B) shows change of the 
cylinder internal pressure in an engine combustion condition. The cylinder internal pressure in self- 
ignition combustion usually rises to more than constant value immediately to ignition and coincidence to 
the cylinder internal pressure in combustion rising slowly according to the flame propagation in a gas 
column so that clearly from this drawing. 

[0038] For this reason, self-ignition combustion can be distinguished and distinguished also from 
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knocking by comparing time amount until cylinder intemal pressure separates from a predetermined 
value and reaches constant value. Control in which distinguish the self-ignition combustion by the 
cylinder intemal pressure measurement mentioned above, and it is made to usually shift to self-ignition 
combustion smoothly from combustion is performed as follows. Namely, the standup of the cylinder 
intemal pressure in self-ignition combustion usually uses that it is a short time rather than combustion 
and the combustion accompanied by knocking. Integrate this time amount by crank angle T*, and 
cylinder intemal pressure exceeds the predetermined setting lower limit PO (for example, 0.5 kg/m2). 
When pressure-buildup time amount is less than TO' (usually pressure-buildup time amount at the time 
of combustion) until it reaches the predetermined setting upper limit Pm (for example, 80% in a cylinder 
of a maximum pressure), generating of self-ignition is judged. At this time The constant-rate (for 
example, 1 time) lag (retard) of the set-point fire stage is carried out, and ignition is stopped when the 
ignition timing after retard becomes a predetermined value (for example, TDC). 

[0039] Drawing 7 is a flow chart which shows the contents of this control, at step 21, it judges P<=P0 at 
step 22 by turning on an ignition (IGN) switch, if it is P<=PO, it v^U progress to step 23, it is usually lit 
so that it may progress to step 30 and may usually consider as combustion, if it is P>PO, and it 
progresses to tiie flow chart of drawdng 5 . 

[0040] At step 23, it judges whether it is X degrees in front of a compression top dead center, if it is X 
degrees in front of a compression top dead center, it will progress to step 24, otherwise, it returns to step 
21 . At step 24, as n=n +1, a time amount count is started (n= 1) and it progresses to step 25, P>=Pm is 
judged, if it is P<Pm, it will progress to step 26, and if it is return and P>=Pm, it will progress to step 25 
at step 27, and a time amount count is ended (T*=n). 

[0041] l<r<=TO* is judged, and at step 28, if it is 1<T'<=T0', it will progress to step 29, and it will 
distinguish from generating of self-ignition and will progress to the flow chart of drawin g 5 because T 
was less than TO'. If it is not 1<T'<=T0', it progresses to step 24, and it will usually light in order to 
usually consider as combustion. 

[0042] The ion current measuring device 12 which drawing 8 is the system chart of the 3rd operation 
gestalt of this invention, and replaces with the cylinder intemal pressure measuring device 1 1 of the 
operation gestalt of drawing 6 , and is connected to the engine control module 6 through ampHfier 10 is 
formed. When time amount imtil the ion current separates from a predetermined value and reaches 
constant value is below a predetermined value, lag control of the ignition timing by the ignition plug 2 is 
carried out gradually, and when this ignition timing reaches constant value, control which stops ignition 
by the ignition plug 2 is performed. 

[0043] An operation of this 3rd operation gestaU is explained. Drawing 3 (C) shows the ion current 
value change in an engine combustion condition. The ion current value in self-ignition combustion 
usually rises to more than constant value immediately to ignition and coincidence to the ion current 
value in combustion rising comparatively slowly according to the flame propagation in a gas column so 
that clearly from this drawing. 

[0044] For this reason, self-ignition combustion can be distinguished and distinguished also from 
knocking by comparing time amoimt until an ion current value separates from a predetermined value 
and reaches constant value. Control in which distinguish the self-ignition combustion by the ion current 
value measxirement mentioned above, and it is made to usually shift to self-ignition combustion 
smoothly from combustion is performed as follows. Namely, the duration of the ion current generated in 
self-ignition combustion usually uses that it is a short time rather than combustion and the combustion 
accompanied by knocking. Integrate this time amount by crank angle T", and an ion current value 
exceeds the predetermined setting lower limit AO (for example, OntiA). When time amount until it 
reaches the predetermined setting upper limit Am (for example, 5mA) is less than TO" (usually current 
duration in the time of combustion), generating of self-ignition is judged. At this time The constant-rate 
(for example, 1 time) lag (retard) of the set-point fire stage is carried out, and ignition is stopped when 
the ignition timing after retard becomes a predetermined value (for example, TDC). 
[0045] It is a flow chart which shows the contents of this control, and at step 31, dravying 9 judges 
A>=AO at step 32, an ignition (IGN) switch is turned on, if it is A>=AO, it will progress to step 33, and 
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it is usually lit so that it may progress to step 34 and may usually consider as combustion, if it is A<AO. 
At step 33, it judges whether it is X degrees in front of a compression top dead center, if it is X degrees 
in front of a compression top dead center, it will progress to step 35, otherwise, it returns to step 31. 
[0046] At step 35, as n=n +1, a time amount count is started (n= 1) and it progresses to step 36, A>=Am 
is judged, if it is A<Am, it will progress to step 37, and if it is return and A>=Am, it will progress to 
step 36 at step 38, and a time amount count is ended (T"=n). At step 39, 1<T"<=T0" is judged, and if it 
is 1<T"<=T0", it will progress to step 40 and will distinguish from generating of self-ignition because T" 
was less than TO". 

[0047] If it is not 1<T"<=T0", it progresses to step 34, and .it will usually light in order to usually 
consider as combustion. Drawing 10 is the system chart of the 4th operation gestalt of this invention, 
and is replaced with the cylinder intemal pressure measuring device 1 1 of the operation gestalt of 
drawing 3 . When time amount until it forms the amplitude-measurement equipment 13 which measures 
change of the minute voltage impressed to an ignition plug 2, and minute voltage separates from a 
predetermined value and reaches constant value is below a predetermined value Lag control of the 
ignition timing by the ignition plug 2 is carried out gradually, and when this ignition timing reaches 
constant value, control which stops ignition by the ignition plug 2 is performed. 
[0048] An operation of this 4th operation gestalt is explained. Drawing 3 (D) shows the ignition plug 
voltage value change in an engine combustion condition. The ignition plug voltage value in self-ignition 
combustion usually falls to ignition and coincidence to more than constant value immediately to the 
ignition plug voltage value in combustion descending comparatively slowly according to the flame 
propagation in a gas column so that clearly from this drawing. 

[0049] For this reason, self-ignition combustion can be distinguished and distinguished also from 
knocking by comparing time amount until an ignition plug voltage value separates from a predetermined 
value and reaches constant value. Control in which distinguish the self-ignition combustion by the 
ignition plug voltage change measurement mentioned above, and it is made to usually shift to self- 
ignition combustion smoothly from combustion is performed as follows. Namely, the duration of 
voltage change generated in self-ignition combustion usually uses that it is a short time rather than 
combustion and the combustion accompanied by knocking. Integrate this time amount by crank angle 
T*", and an ignition plug voltage value is less than the predetermined setting lower limit VO (for 
example, 5V). When time amoxmt until it reaches the set point Vm is less than TO"' (usually sag duration 
in the time of combustion), generating of self-ignition is judged. At this time The constant-rate (for 
example, 1 time) lag (retard) of the set-point fire stage is carried out, and ignition is stopped when the 
ignition timing after retard becomes a predetermined value (for example, TDC). 
[0050] It is a flow chart which shows the contents of this control, and at step 41, drawing 1 1 judges 
water temperature >=tO at step 42, an ignition (IGN) switch is tximed on, if it is water temperature >=tO, 
it will progress to step 43, and it is usually lit so that it may progress to step 44 and may usually consider 
as combustion, if it is water temperature <tO. At step 43, the minute voltage VO is impressed and it 
progresses to step 45, V=VO is judged, if it is V=VO, it will progress to step 46, and it usually lights in 
order to progress to step 44 and to usually consider as combustion, if it is V!=VO. 
[0051] At step 46, it judges whether it is X degrees in front of a compression top dead center, if it is X 
degrees in front of a compression top dead center, it will progress to step 47, otherwise, it retums to step 
41. At step 47, as n=n +1, a time amoimt count is started (n= 1) and it progresses to step 48, V>=Vm is 
judged, if it is V<Vm, it will progress to step 49, and if it is return and V>=Vm, it will progress to step 
48 at step 50, and a time amount co\mt is ended (T"'=n). 

[0052] step 51 - 1<T" - •<=T0"' - judging - 1 - < - T" - if it is '<=T0"' - T - - TO - it progresses 
to step 52 and distinguishes from generating of self-ignition because it was less than 1<T" ~ if it is 
not *<=T0"*, it progresses to step 44, and it will usually light in order to usually consider as combustion. 
[0053] Drawing 12 is the system chart of the 5th operation gestalt of this invention, when in addition to 
the insulation resistance measuring device 7 of the operation gestalt of drawing 2 the cylinder intemal 
pressure measuring device 1 1 is formed, self-ignition combustion is usually distinguished based on an 
insulation resistance value and an insulation resistance value fall arises dxuing a masking period, is 
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replaced with an insulation resistance value and distinguishes self-ignition combustion based on a 
cylinder internal pressure value: 

[0054] It is a flow chart which shows the contents of control of this 5th operation gestalt, and at step 61, 
drawing 13 judges water temperature >=tO at step 62, an ignition (IGN) switch is tumed on, if it is water 
temperature >=tO, it will progress to step 63, and it is usually lit so that it may progress to step 64 and 
may usually consider as combustion, if it is water temperature <tO. At step 63, it usually hghts in order 
judge, progress to step 65 if it is RO=infinity, otherwise, to progress to step 64 and to usually consider as 
combustion whether it is RO=infinity. 

[0055] At step 65, R<=R1 is judged, if it is R<=R1, it will progress to step 66, and it usually lights in 
order to progress to step 64 and to usually consider as combustion, if it is R>R1. At step 66, it judges 
whether it is X degrees in front of a compression top dead center, if it is X degrees in front of a 
compression top dead center, it will progress to step 67, otherwise, it returns to step 61. 
[0056] At step 67, a time amount count is started (n= 1) and it progresses to step 68, whether R's having 
been set to Rs (at the time of masking resistance) and R=Rs are judged, if it is R=Rs, it will progress to 
step 69, and if it is R! =Rs, it will progress to step 70. At step 70, as n=n +1, R>=Rm is judged, if it is 
R<Rm, it will progress to step 71, and if it is retum and R>=Rm, it will progress to step 68 at step 72, 
and a time amount count is ended (T=n). 

[0057] At step 73, 1<T<=T0 is judged, and if it is 1<T<=T0, it will progress to step 74 and will 
distinguish from generating of self-ignition because T was less than TO. If it is not 1<T<=T0, it 
progresses to step 64, and it will usually light in order to usually consider as combustion. On the other 
hand, since it is the case where the insulation resistance value fall by self-ignition combustion arises 
during a masking period when judged with R=Rs at step 68, self-ignition combustion based on the 
cylinder internal pressure of step 69 shift is distinguished. 

[0058] That is, at step 69, a time amount count is started (n= 1), it progresses to step 75, and P>=Pm is 
judged, and if it is P<Pm, it will progre ss to s tep 76 and will retum to step 75 asji=nj^- LJf it^s^>=Pm,^ 
it will progress to step 72 and step 73, and if it is 1<T<=T0, it will distihguish'from generating of self- 
ignition. 

[0059] Moreover, if it is not 1<T<=T0, it progresses to step 64, and it will usually light in order to 
usually consider as combustion. Time amount until the insulation resistance value of an ignition plug 
separates from a predetermined value and reaches constant value so that clearly from the above 
explanation. Time amount until a cylinder intemal pressure value separates from a predetermined value 
and reaches constant value, time amount until the combustion ion current value in a cylinder separates 
from a predeteraimed value and reaches constant value. When the parameter relevant to the rate of 
combustion called time amount until the voltage signal level impressed to an ignition plug separates 
from a predetermined value and reaches constant value becomes a value relevant to the rate of 
combustion at the time of self-ignition combustion Since it was made to perform control which stops 
ignition by the ignition plug when lag control of the ignition timing by the ignition plug was carried out 
gradually and this ignition timing reached constant value, knocking by the self-ignition combustion 
transitional zone is released promptly, and it can be made to shift to a self-ignition combustion zone 
smoothly. 

[0060] Moreover, during self-ignition operation, improvement in fiiel consumption and improvement in 
endurance of an ignition plug can be aimed at, without causing aggravation of the fiiel consumption by 
useless power consumption, and aggravation of the endurance of an ignition plug, since ignition by the 
ignition plug is stopped. Since it replaces with an insulation resistance value and self-ignition 
combustion was distinguished based on the cylinder intemal pressxu-e value when self-ignition 
combustion was usually distinguished based on an insulation resistance value and an insulation 
resistance value fall arose during a masking period in the 5th operation gestalt especially, the certainty 
of distinction of self-ignition combustion can be high, and can make it shift to a self-ignition combustion 
zone smoothly. 
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* NOTICES * 

Japaui Patent Office is not: responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In a compressed self-ignition gasoline engine it was made to bum new mind of a combustion 
chamber by self-ignition When a rate-of-combustion related parameter detected by rate-of-combustion 
related parameter appearance means to detect a parameter relevant to the rate of combustion, and said 
rate-of-combustion related parameter appearance means becomes a value relevant to the rate of 
combustion at the time of self-ignition combustion A compressed self-ignition gasoline engine which 
does lag control of the ignition timing by ignition plug gradually, and is characterized by being 
constituted including an ignition control means to stop ignition by ignition plug when this ignition 
timing reaches constant value. 

[Claim 2] It is constituted including a masking [ which is characterized by providing the following ] 
means said insulation resistance measurement means is masked during [ whose ] an ignition period by 
on the other hand distinguishing ignition timing. Said ignition control means When time amount until an 
insulation resistance value of said ignition plug separates from a predetermined value and reaches 
constant value is below a predetermined value A compressed self-ignition gasoline engine according to 
claim 1 which does lag control of the ignition timing by ignition plug gradually, and is characterized by 
stopping ignition by ignition plug when this ignition timing reaches constant value Said rate-of- 
combustion related parameter appearance means is a means to measure insulation resistance of an 
ignition plug. A means to measure time amount until an insulation resistance value of an ignition plug 
measured by this measurement means separates from a predetermined value and reaches constant value 
[Claim 3] He is the compressed-self-ignition gasoline engine according to claim 1 which said rate-of- 
combustion related parameter appearance means consists of means measure cylinder internal pressure, 
and is characterized by to stop ignition by ignition plug when lag control of the ignition timing by 
ignition plug is carried out gradually and this ignition timing reaches constant value when time amount 
until a cylinder internal-pressure value by which said ignition-control means was measured with said 
measurement means separates from a predetermined value and reaches constant value is below a 
predetermined value. 

[Claim 4] Said rate-of-combustion related parameter appearance means consists of means to measiu-e the 
combustion ion current in a cylinder. Said ignition control means When time amount until a combustion 
ion current value in a cylinder measured by said measurement means separates from a predetermined 
value and reaches constant value is below a predetermined value A compressed self-ignition gasoline 
engine according to claim 1 which does lag control of the ignition timing by ignition plug gradually, and 
is characterized by stopping ignition by ignition plug when this ignition timing reaches constant value. 
[Claim 5] Said rate-of-combustion related parameter appearance means consists of means to measvu^e 
voltage impressed to an ignition plug. Said ignition control means When time amount until voltage 
signal level outputted from said amplitude-measurement means separates from a predetermined value 
and reaches constant value is below a predetermined value A compressed self-ignition gasoline engine 
according to claim 1 which does lag control of the ignition timing by ignition plug gradually, and is 
characterized by stopping ignition by ignition plug when this ignition timing reaches constant value. 
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[Claim 6] It is constituted including a masking [ which is characterized by providing the following ] 
means said insulation resistance measurement means is masked during [ whose ] an ignition period by 
on the other hand distinguishing ignition timing. Said ignition control means when time amount until an 
insulation resistance value of said ignition plug separates from a predetermined value and reaches 
constant value is below a predetermined value When it is a time of insulation resistance value change of 
an ignition plug taking place during a masking period and time amoimt until a cylinder internal pressure 
value separates from a predetermined value and reaches constant value is below a predetermined value 
A compressed self-ignition gasoline engine according to claim 1 which does lag control of the ignition 
timing by ignition plug gradually, and is characterized by stopping ignition by ignition plug when this 
ignition timing reaches constant value Said rate-of-combustion related parameter appearance means is a 
means to measure insulation resistance of an ignition plug. A means to measure time amount until an 
insulation resistance value of an ignition plug measured by this measurement means separates from a 
predetermined value and reaches constant value, and a means to measure cylinder internal pressure 
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DRAWINGS 



Drawing 11 
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[Drawing 6] 




[Drawing 4] 
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[Drawing 11] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/26/2004 



Page 6 of? 





[Drawing 12] 



5 Zl 



O' 



[Drawing 13] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/26/2004 



Page 7 of? 



S64vJ 




QIED 



YES_ 




YES ^ 



—J YES 

I mH^0>HI7T-n I — 'S72 



J— S74 




[Translation done,] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/26/2004 



